The diaphragm wall and the open caisson represent two main competitive technologies used in the construction of underground objects. In modern times, diaphragm walls are primarily applied for large-size objects, with open caissons being preferred in the case of small-sized ones. Currently, objects of this type are designed mainly for sewage treatment plants and detention reservoirs. Their construction involves highly labour-intensive processes. During the execution of works unforeseen negative effects are observed to occur.
1.

INTRODUCTION
The development of modern cities together with the surrounding infrastructure and high urbanization is associated with the demand for new objects and traffic routes, which are increasingly located under the surface of the already developed area. A wide range of underground constructions and the complexity of implementation conditions, as well as the frequent negative impact on the technological process of underground objects may lead to preemergency or emergency situations. This results in the necessity to conduct a more complete classification of these objects, taking into account adverse risk factors associated with construction processes during the implementation of underground objects.
The official classification of underground objects divides them into linear and cubic [7] . Authors focus their attention on cubic objects. They are primarily designed to serve municipal, townplanning, industrial, hydro-technological and specialist purposes (military objects, hard coal mines). Currently, the most commonly constructed are the municipal objects. This is related to i.a. the Directive 91/271 /EEC [6] concerning municipal wastewater treatment. Pursuant to Article 43 (1) of the Water Act [19] , agglomerations with PE of above 2,000 should have collective sewage systems with treatment plants for municipal sewage, in accordance with the provisions of the National Programme for Municipal Wastewater Treatment (NPMWT) [11] .
This problem is related to the separation of stormwater from the sewage system. Introducing large amounts of stormwater into the river at once can pose a significant threat to the watercourse. Therefore, detention reservoirs are constructed with stormwater sewers. They perform the function of accumulation, as settlers in pump or gravity systems. In the face of serious climate change these systems are designed for many generations due to the frequent occurrence of hundred-year rainfalls [1] . The sewage pumping stations are built in typical wastewater treatment plants. Both detention reservoirs and sewage pumping stations are underground objects. In modern times the most commonly used underground objects technologies include: diaphragm walls, open caissons and combined methods (hybrids). The objective of the paper is to classify undesired risk factors emerging in the process of underground objects construction and selection of the optimal technological and material solution for municipal facilities.
2.
CRITICAL LITERATURE ANALYSIS
Information on the behavior of underground structures during the entire investment process was 
CRITICAL LITERATURE ANALYSIS OF DIAPHRAGM WALL TECHNOLOGY
Pakbaz M.S. [18] in his article assesses the effect of soil excavation after the construction of a diaphragm wall at the depth of 5.0 m (designed depth -17.5 m). He measured the lateral deviations of the diaphragm walls and the settlement of the ground surface behind the wall at the underground station in Iran, with the measurements being performed in three stages. The lateral deviations of the wall were of about 4 cm, while those of the surface behind the wall at a distance of 5, 10 and 15 m -from 4 to 12 cm. Then, lateral deviations of the walls and the settlement of the surface were estimated by numerical methods at a distance of up to 50 m, comparing with data from all over the world. The forecasts were optimistic, but still the surface damage to the neighbouring buildings was predicted. The article [21] presents an overview of various methods of verifying the stability of diaphragm wall and the terrain surface and compares them with two diaphragm walls with a depth of 30 m in Bucharest. The papers [23, 24] were devoted to the pressure of the concrete mixture on the surface of the slurry trench and the resulting deformations. It was found that laying the concrete mix increases the passive soil pressure and causes a significant increase in the level of stress in the upper part of the wall. As a result of the increased stress prior to soil excavation, up to 15% larger deformation of the terrain surface and wall deformation is predicted. The article [25] deals with the problem of deformation of the diaphragm wall in the construction of the Berlin underground and the impact of this phenomenon on the surrounding overground objects. It was found that the evaluation of this phenomenon should be performed using simple numerical methods, due to permanent changes in technological processes over time. Authors in [16] concluded that the impact zone on the surface of the terrain behind the wall, which has effect on the deformation of the diaphragm wall, is equal to its depth, D. A settlement zone is formed behind the wall. The maximum settlement is about 0.2D behind the wall, and the settlement outside the impact zone is negligible.
CRITICAL LITERATURE ANALYSIS OF OPEN CAISSON TECHNOLOGY
The article [14] presents the design procedure, construction methodology and difficulties encountered during the construction of a rectangular-section open caisson for pumping stations intended for irrigation systems in India. The article [23] presents the design procedure, construction methodology and difficulties encountered during the construction of a rectangularsection caisson for pumping stations intended for irrigation systems in India. The soil consisted of sandy clayey silt, with the layer of rock starting at the depth of 30 m. Those conditions were difficult, so with a high level of groundwater, the construction of the caisson became a compiled task, due to the excavation of the soil from under the water, which is associated with the danger of inclinations . Many articles emphasize the need for thorough soil investigation [3, 5, 13] . For example, the article [3] discusses the use of vertical seismic profiling in geological-geophysical soil research. The given solutions are connected with the use of sophisticated equipment, used primarily for very large investments, and unfortunately -not very precise. Owing to the above, simpler soil investigation methods are often used in the implementation of underground objects [3] . Another issue in the construction of underground objects using the open caisson technology is the continuous monitoring of the implementation process, with the application of various types of software and many sensors. This method undoubtedly allows for an increased hazard during the implementation of underground objects. It also reduces the risk factors on structures, but it is considerably more costly. In the applications of this technology discussed in this article, i.e. during the construction of sewage pumping stations or small-sized detention reservoirs, this may significantly increase costs. This is undoubtedly future-oriented methodology, however, it is appropriate for large-scale objects and unfortunately requires a huge amount of data from nature [9] .
DATA AND METHODOLOGY
The analytical process was based on the use of a multi-criteria decision making apparatus. For this analysis to be conducted, the previously presented literature review was used. This provided basis for the selection of the criteria for individual technological and construction solutions together with risk factors (table 1). The criterion of economy remains without a description of negative impact. Instead, a graph has been presented ( Figure 1 ). The multi-criteria analysis, carried out in the next part focuses on the construction of underground facilities at a depth of 6 m. REMBRANDT hierarchy is divided into three levels. The highest level comprises the objective of the analysis, the lower level includes the criteria and the bottom of the hierarchy -decision variants [15, 28] . The element comparison results are determined on the basis of the logarithmic rating scale (Tab.1.) [2, 12, 15] . The scale is constructed in a way that eliminates the reversed rating problem that may occur in the case of AHP [17, 29] . Next, the geometric means (v i ) for each of the rows of the obtained matrix (2.2) are determined [29] .
(2.2) , where n -number of criteria, K n -criteria
The obtained geometric means are successively normalized additively (v i ') (2.3) [15] . The normalization process is completed when the weights for each criterion have been achieved. The result of calculations is the matrix -the rating of decision variants.
3.
RESULTS OF ANALYSIS
After determining the relations between the criteria, a comparison matrix of criteria was built in accordance with the REMBRANDT methodology (Fig.2.) . Subsequently established values were transformed into geometric scale values. The transformations resulted in the following matrix (Fig.3.) . Next, the geometric means for each of the rows was determined ( Fig. 4 ) and the data were subject to additive normalization, as shown in Fig.5 . In the second stage of the REMBRANDT analysis, a matrix of comparisons of decision variants against the previously defined criteria was created. The following matrices were obtained: The final stage was to determine the final vector of priorities ( Fig.14) . Macierz porównań wariantów decyzyjnych względem kryterium K1 -ekonomia. Matrix od comparisons of decision variants against criterion of K4 -laying concrete mix. Fig.9 .
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Macierz porównań wariantów decyzyjnych względem kryterium K4 -układanie mieszanki betonowej. 
